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6 .  Abstract 

As a p a r t  of t h e  NASA F-14 high-angle-of-at tack f l i g h t  test program, a nose- 
mounted hemispher ica l  f low d i r e c t i o n  s e n s o r  was c a l i b r a t e d  a g a i n s t  a fuselage-mounted 
movable-vane f low a n g l e  sensor .  S i g n i f i c a n t  d i s c r e p a n c i e s  were found t o  e x i s t  i n  t h e  
ang le -of -a t t ack  measurements. 

Th i s  r e p o r t  d e s c r i b e s  a two-fold approach taken t o  r e s o l v e  t h e s e  d i s c r e p a n c i e s  
tiurinq subson ic  f l i g h t .  F i r s t ,  t h e  s e n s i n g  i n t e g r i t y  of t h e  i s o l a t e d  hemispher ica l  
l e n s o r  is  e s t a b l i s h e d  by wind tunne l  d a t a  ex tend ing  t o  an a n g l e  of  a t t a c k  of  60.. 
second,  two probable causes  f o r  the  d i s c r e p a n c i e s ,  pneumatic l a g  and upwash, a r e  
examined. Methods of i d e n t i f y i n g  and compensating f o r  l a g  and upwash a r e  presented.  

The wind tunne l  d a t a  v e r i f y  t h a t  the i s o l a t e d  hemispher ica l  s e n s o r  is s u f f i c i e n t l y  
a c c u r a t e  f o r  s t a t i c  c o n d i t i o n s  wi th  a n g l e s  of  a t t a c k  up to 60Â and a n g l e s  of  s i d e s l i p  
up t o  30Â° Ana lys i s  of f l i g h t  d a t a  f o r  two high-angle-of-at tack maneuvers e s t a b l i s h e s  
t h a t  pneumatic l a g  and upwash a r e  h i g h l y  c o r r e l a t e d  w i t h  t h e  d i s c r e p a n c i e s  between 
t h e  hemispher ica l  and vane-type s e n s o r  measurements. 
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